Circulating proteasomes are markers of cell damage and immunologic activity in autoimmune diseases.
The 20S proteasome plays a leading immunologic role in the cytosolic generation of MHC class I restricted antigens, and it represents an abundant antigen in several autoimmune diseases. To investigate the effects of autoimmune inflammatory and perioperative traumatic cellular damage, we determined qualitative and quantitative properties of released proteasomes (circulating proteasomes, cProteasomes) from serum samples of patients with a variety of autoimmune diseases. cProteasomes were analyzed from serum samples of 314 patients with several systemic and organ-specific autoimmune diseases and 85 healthy controls. The concentrations of cProteasomes were determined by sandwich ELISA using a monoclonal and a polyclonal proteasome-specific antibody. Followup analyses were performed in patients with systemic lupus erythematosus (SLE) and rheumatoid arthritis (RA) as well as in patients with myasthenia gravis undergoing thoracoscopic thymectomy. Strongly increased levels of cProteasomes (> 1000 ng/ml) were detected in samples obtained from patients with autoimmune myositis, SLE, primary Sjögren's syndrome, RA, and autoimmune hepatitis. Significant differences were observed in the mean values of cProteasomes comparing systemic with organ-specific autoimmune diseases. Followup analyses revealed a close correlation of cProteasome with the autoimmune process as well as cellular damage. Moreover, cProteasomes were isolated in intact and native as well as in degraded or dissociated forms from the serum samples. The immuno-subunit LMP7 was found to be incorporated in the circulating protease complex. Levels of cProteasomes are markedly elevated in patients with systemic autoimmune diseases, apparently correlating with disease activity. The cProteasomes represent novel sensitive markers of the autoimmune inflammatory processes and/or reflect the magnitude of cellular damage.